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Description 

[0001] This patent results from a divisional of European patent application No. 88303744.2 published as EP 0291194 
B1, - - 

5 [0002] The present Invention relates to assays Involving specific binding, especially Impunoassays. 

[0003] In particular, the Invention relates to analytical devices which are suitable for use in the home, clinic or doctor's 
surgery and which are intended to give an analytical result which is rapid and which requires the minimum degree of 
skill and involvement from the user. The use of test devices in the home to test for pregnancy and fertile period (ovu- 
lation) is now commonplace, and a wide variety of test devices and kits are available commercially. Without exception, 

10 the commercially-available devices ail require the user to perform a sequence of operations before the test result Is 
observable. These operations necessarily Involve time, and introduce the possibility of enror. 
[0004] It Is an object of the present invention to provide a test device which Is readily usable by an unskilled person 
and which preferably merely requires that some portion of the device Is contacted with the sample (e.g. a urine stream 
in the case of a pregnancy or ovulation test) and thereafter no further actions are required by the user before an 

15 analytical result can be observed. Ideally the analytical result should be observable within a matter of minutes following 
sample application, e.g. ten minutes or less. 

[0005] The use of reagent-impregnated test strips in specific binding assays, such as immunoassays, has previously 
been proposed. In such procedures a sample is applied to one portion of the test strip and is allowed to pemneate 
through the strip material, usually with the aid of an eluting solvent such as water. In so doing, the sample progresses 

20 Into or through a detection zone In the test strip wherein a specific binding reagent for an analyte suspected of being 
In the sample Is Immobilised. Analyte present in the sample can therefore become bound within the detection zone. 
The extent to which the analyte becomes bound in that zone can be detemnlned with the aid of labelled reagents which 
can also be incorporated in the test strip or applied thereto subsequently. Examples of prior-proposals utilising these 
principles are given In Thyroid Diagnostics Inc GB 1589234, Boots-Celltech Diagnostics Limited EP 0226054, Syntex 

25 (USA) Inc EP 01 83442, and Behringwerke AG EP 01 86799. 

[0006] The present Invention is concerned with adapting and improving the known techniques, such as those referred 
to In the above publications, to provide diagnostic test devices especially suitable for home use which are quick and 
convenient to use and which require the user to perfomi as few actions as possible. 

[0007] The prior European patent application 0 299 428 (relevant with respect to article 54(3) EPC) relates to specific 

30 binding assay methods, kits and devices and utilizing chromatographically mobile specific binding reagents labelled . 
with colloidal particles. Specific binding reagents labelled with colloidal particles such as gold may be subjected to 
rapid chromatographic solvent transport or chromatographic media by means of selected solvents and chromatographic 
transport facilitating agents. Particular embodiments are illustrated by Figures 4a, 4b and 4c. as well as the description 
parts In conjunction therewith. According to this, following the removal of a tab, the material to be tested is applied to 

35 a second zone of a porous canier. which Is located between a third zone with the reactant immobilized there and a 
first zone with the labelled specific binding reagent applied there (mobile in the case of liquid adsorption). To render 
the device operative, the tab must be refitted In order to obtain a closed system. Then the test Is started by receiving 
a chromatographic liquid, which contains no analyte, i.e. not hCG to be tested. The known device has no means 
enabling the extent (If any) to which a labelled reagent becomes bound In the detection zone to be observed. 

40 [0008] The Invention provides an analytical test device comprising a dry porous carrier, unlabelled specific binding 
reagent for an analyte, which unlabelled reagent is pemnanently Immobilised in a detection zone on the porous carrier 
and is therefore not mobile in the moist state, and in the dry state upstream from the detection zone a labelled specific 
binding reagent for the same analyte which labelled specific binding reagent Is freely mobile within the porous canrier 
when in the moist state, such that liquid test sample suspected of containing the analyte and applied to the device can 

45 pick up labelled reagent and thereafter permeate into the detection zone, characterized In, that a) the label is a partic- 
ulate direct label; b) the porous carrier is contained within a hollow casing constructed of moisture-Impervious solid 
material and provided with means enabling the extent (if any) to which the labelled reagent becomes bound In the 
detection zone to be observed; c) the porous carrier Is linked to a porous sample receiver and communicates Indirectly 
with the exterior of the hollow casing via the porous sample receiver to which the liquid test sample can be applied 

50 . and from which the applied liquid test sample can pemneate into the porous cannier; and d) the labelled specific binding 
reagent is contained within the hollow casing. 

[0009] Preferably the device of the Invention incorporates a porous solid phase material carrying in a first zone a 
labelled reagent which is retained in the first zone while the porous material is in the dry state but is free to migrate 
through the porous material when the porous material Is moistened, for example by the application of an aqueous liquid 
55 sample suspected of containing the analyte, the porous material carrying in a second zone, which is spatially distinct 
from the first zone, an unlabelled specific binding reagent having specificity for the analyte, and which Is capable of 
participating with the labelled reagent in either a "sandwich" or a "competition" reaction, the unlabelled specific binding 
reagent being firmly immobilised on the porous material such that it is not free to migrate when the porous material is 
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in the moist state. 

[0010] The Invention also provides an analytical method In which a device as set forth in the proceeding paragraph 
is contacted with an aqueous liquid sample suspected of containing the analyte, such that the sample penmeates by 
capillary action through the porous solid phase material via the first zone Into the second zone and the labelled reagent 

5 migrates therewith from the first zone to the second zone, the presence of analyte In the sample being detemilned by 
observing the extent (if any) to which the labelled reagent becomes bound In the second zone. 
[0011] In one emibodiment of the invention, the labelled reagent Is a specific binding partner for the analyte. The 
labelled reagent, the analyte (if present) and the immobilised unlabelled specific binding reagent cooperate together 
in a "sandwich" reaction. This results in the labelled reagent being bound In the second zone if analyte is present In 

10 the sample. The two binding reagents must have specificities for different epitopes on the analyte. 

[001 2] In another embodiment of the Invention, the labelled reagent is either the analyte Itself which has been con- 
jugated with a label, or is an analyte analogue, ie a chemical entity having the identical specific binding characteristics 
as the analyte, and which similarly has been conjugated with a label. In the latter case, it is preferable that the properties 
of the analyte analogue which influence its solubility or dispersibility in an aqueous liquid sample and its ability to 

15 migrate through the moist porous solid phase material should be identical to those of the analyte itself, or at least very 
closely similar. In this second embodiment, the labelled analyte or analyte analogue will migrate through the porous 
solid phase material into the second zone and bind with the Immobilised reagent. Any analyte present In the sample 
will compete with the labelled reagent In this binding reaction. Such competition will result In a reduction in the amount 
of labelled reagent binding In the second zone, and a consequent decrease In the intensity of the signal observed In 

20 the second zone In comparison with the signal that Is observed in the absence of analyte in the sample. 

[0013] An important preferred embodiment of the Invention Is the selection of nitrocellulose as the carrier material. 
This has considerable advantage over conventional strip materials, such as paper, because it has a natural ability to 
bind proteins without requiring prior sensitisatlon. Specific binding reagents, such as Immunoglobulins, can be applied 
directly to nitrocellulose and Immobilised thereon. No chemical treatment is required which might Interfere with the 

25 essential specific binding activity of the reagent. Unused binding sites on the nitrocellulose can thereafter be blocked 
using simple materials, such as polyvinylalcohol. Moreover, nitrocellulose is readily available in a range of pore sizes 
and this facilitates the selection of a carrier material to suit particuiariy requirements such as sample flow rate. 
[0014] Another important preferred embodiment of the invention Is the use of so called "direct labels", attached to 
one of the specific binding reagents. Direct labels such as gold sols and dye sols, are already known £er se. They can 

30 be used to produce an instant analytical result without the need to add further reagents in order to develop a detectable 
signal. They are robust and stable and can therefore be used readily in a analytical device which is stored in the dry 
state. Their release on contact with an aqueous sample can be modulated, for example by the use of soluble glazes. 
[001 5] An Important aspect of the invention Is the selection of technical features which enable a direct labelled specific 
binding reagent to be used In a carrier-based analytical device, e.g. one based on a strip format, to give a quick and 

35 clear result. Ideally, the result of the assay should be discernable by eye and to facilitate this, it is necessary for the 
direct label to become concentrated in the detection zone. To achieve this, the direct labelled reagent should be trans- 
portable easily and rapidly by the developing liquid. Furthemiore, it is preferable that the whole of the developing 
sample liquid is directed through a comparatively small detection zone In order that the probability of an observable 
result being obtained in increased. 

40 [001 6] Another important aspect of the invention Is the use of a directly labelled specific binding reagent on a canier 
material comprising nitrocellulose. Preferably the nitrocellulose has a pore size of at least one micron. Preferably the 
nitrocellulose has a pore size not greater than about 20 microns. In a particularly preferred embodiment, the direct 
label Is a coloured latex particle of spherical or near-spherical shape and having a maximum diameter of not greater 
than about 0.5 micron. An ideal size range for such particles is from about 0.05 to about 0,6 microns. 

45 [0017] According to the present invention, the porous solid phase carrier is linked to a porous sample receiver to 
which the liquid sample can be applied and from which the sample can pemneate Into the porous solid phase carrier. 
Preferably, the porous solid phase canier Is contained within a molsture-impenneable casing or housing and the porous 
sample receiver, with which the porous solid phase can-ier is linked, extends out of the housing and can act as a means 
for pemnitting a liquid sample to enter the housing and permeate the porous solid phase carrier. The housing should 

50 be provided with means, e.g. appropriately placed apertures, which enable the second zone of the porous solid phase 
carrier (carrying the immobilised unlabelled specific binding reagent) to be observable from outside the housing so that 
the result of the assay can be observed. If desired, the housing may also be provided with further means which enable 
a further zone of the porous solid phase carrier to be observed from outside the housing and which further zone incor- 
porates control reagents which enable an indication to be given as to whether the assay procedure has been completed. 

55 Preferably the housing is provided with a removable cap or shroud which can protect the protruding porous sample 
receiver during storage before use. If desired, the cap or shroud can be replaced over the protruding porous sample 
receiver, after sample application, while the assay procedure is being performed. 

[001 8] An Important embodiment of the invention is a pregnancy testing device comprising a hollow elongated casing 
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containing a dry porous nitrocellulose carrier which communicates Indirectly with the exterior of the casing via a bibulous 
urine sample receiver which protrudes from the casing and which can act as a reservoir from which urine is released 
Into the porous carrier, the carrier containing In a first zone a highly-specific anti-hCG antibody bearing a coloured 
"direct" label, the labelled antibody being freely mobile within the porous carrier when In the moist state, and In a second 

5 zone spatially distinct from the first zone an highly-specific unlabelled anti-hCG antibody which is pemianently immo- 
bilised on the canrier material and is therefore not mobile in the moist state, the labelled and unlabelled antibodies 
having specificities for different hCG epitopes, the two zones being arranged such that a urine sample applied to the 
porous carrier can penneate via the first zone into the second zone, and the casing being constructed of opaque or 
translucent material incorporating at least one aperture through which the analytical result may be observed, together 

10 with a removable and replaceable cover for the protruding bibulous urine sample receiver. A fertile period prediction 
device, essentially as Just defined except that the analyte Is LH, is an Important alternative. 

[0019] Such devices can be provided as kits suitable for home use, comprising a plurality (e.g. two) of devices indi- 
vidually wrapped in moisture impervious wrapping and packaged together with appropriate instructions to the user 
[0020] The porous sample receiver can be made from any bibulous, porous or fibrous material capable of absorbing 

15 liquid rapidly. The porosity of the material can be unidirectional (ie with pores or fibres running wholly or predominantly 
parallel to an axis of the receiver or multidirectional (omnidirectional, so that the member has an amorphous sponge- 
like structure). Porous plastics material, such as polypropylene, polyethylene (preferably of very high molecular weight), 
polyvlnylldene flouride, ethylene vinylacetate, acrylonitrlle and polytetrafluoro-ethylene can be used. It can be advan- 
tageous to pre-treat the porous sample receiver with a surface-active agent during manufacture, as this can reduce 

20 any inherent hydrophobiclty In the receiver and therefore enhance its ability to take up and deliver a moist sample 
rapidly and efficiently. Porous sample receivers can also be made from paper or other cellulosic materials, such as 
nitro-cellulose. IVlaterials that are now used In the nibs of so-called fibre tipped pens are particularly suitable and such 
materials can be shaped or extruded In a variety of lengths and cross-sections appropriate in the context of the Invention, 
Preferably the material comprising the porous sample receiver should be chosen such that It can be saturated with 

25 aqueous liquid within a matter of seconds. Preferably the material remains robust when moist, and for this reason 
paper and similar materials are less preferred in any embodiment wherein the porous sample receiver protrudes from 
a housing. The liquid must thereafter permeate freely from the porous sample receiver into the porous solid phase 
material. 

[0021 ] If present, the "control" zone can be designed merely to convey an unrelated signal to the user that the device 
30 has worked. For example, the control zone can be loaded with an antibody that will bind to the labelled antibody from 
the first zone, e.g. an "anti-mouse" antibody if the labelled body is one that has been derived using a murine hybridoma, 
to conf inm that the sample has permeated the test strip. Alternatively, the control zone can contain an anhydrous reagent 
that, when moistened, produces a colour change or colour fonmation, e.g. anhydrous copper sulphate whteh will turn 
blue when moistened by an aqueous sample. As a further alternative, a control zone could contain immobilised analyte 
35 which will react with excess labelled reagent from the first zone. As the purpose of the control zone is to indicate to 
the user that the test has been completed, the control zone should be located downstream from the second zone In 
which the desired test result is recorded. A positive control Indicator therefore tells the user that the sample has per- 
meated the required distance through the test device. 

[0022] The label is a direct label, ie an entity which, in its natural state, is readily visible either to the naked eye, or 
40 with the aid of an optical filter and/or applied stimulation^ e.g. UV light to promote fluorescence. For example, minute 
coloured particles, such as dye sols, metallic sols (e.g. gold), and coloured latex particles, are very suitable. Of these 
options, coloured latex particles are most preferred. Concentration of the label Into a small zone or volume should give 
rise to a readily detectable signal, e.g. a strongly-coloured area. This can be evaluated by eye, or by instnjments If 
desired. 

45 [0023] Coupling of the label to the specific binding reagent can be by covalent bonding, if desired, or by hydrophobic 
bonding. Such techniques are commonplace in the art, and fomn no part of the present Invention. In the prefen-ed 
embodiment, where the label is a direct label such as a coloured latex particle, hydrophobic bonding is preferred. 
[0024] In all embodiments of the Invention, it is essential that the labelled reagent migrates with the liquid sample as 
this progresses to the detection zone. Preferably, the flow of sample continues beyond the detection zone and sufficient 

50 sample is applied to the porous material in order that this may occur and that any excess labelled reagent from the 
first zone which does not participate in any binding reaction in the second zone is flushed away from the detection 
zone by this continuing flow. If desired, an absorbant "sink" can be provided at the distal end of the carrier material. 
The absorbent sink may comprise of, for example, Whatman 3MM chromatography paper, and should provide sufficient 
absorptive capacity to allow any unbound conjugate to wash out of the detection zone. As an alternative to such a sink 

55 it can be sufficient to have a length of porous solid phase material which extends beyond the detection zone. 

[0025] The presence or intensity of the signal from the label which becomes bound in the second zone can provide 
a qualitative or quantitative measurement of analyte in the sample. A plurality of detection zones arranged in series 
on the porous solid phase material, through which the aqueous liquid sample can pass progressively, can also be used 
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to provldeaquantitatlve measurement of the anatyte.orcanbe loaded individually with di^^^^^^ 

Ufeibly a monoclonal antibody. In the embodiment of the Invention involving the sandw^h reaction, the labelled 
reaaent Is also preferably a highly specific antibody, and more preferably a monoclonal antibody. ^^^i^.^, 
S pSerab^ the ^rrier material is in the form of a strip or sheet to which the reagents ^re «PPl.ed .n spac a^ 
disanct zones and the liquid sample is allowed to pemieate through the sheet or strip from one side or end to another 
rooS TdesKd. a device according to the invention can incorporate two or more discrete bod.es of Porous sohd 
E material, e.g. separate strips or sheets, each carrying mobile and Immobilised '^^^en^.Tt^ese discrete bodies 
can be^Snged S parallel, for example, such that a single application of liquid sample to the devjce ;nn.ates s«^pte 
Sow in th^ d-Lete bodies ;imultaneously The-separate analytical results that can be detem.,ned J 
used as control resufts. or If different reagents are used on the different carriers. tt,e '^'^^^''^^^'r^^J'^^^;'^ 
plurality of analytes in a single sample can be made. Altematively. multiple samples can be applied individually to an 
array of carriers and analysed simultaneously. , -ru- aHwantan*. that the 

[0029] The material comprising the porous solid phase is preferably '^^'^^'^^''^ J^'^^^f^y^^^^^^ 
antibody in the second zone can be Immobilised flmily without prior chemical treatment, if the PO~"t. "^'Irf^^ed 
malerialcomprlses paper, for example, the Immobilisation of the antibody In the second zone needs to be pertomied 
by chemical coupling using, for example. CNBr, cartjonyldilmldazoie. or tresyl chloride. 

100301 Following the application of the antibody to the detection zone, the remainder of the porous solid phase ma- 
KhourbrSltedTo block any remaining binding sites elsewhere. Blocking can be achieved by ^'^^^--}^'^ 
protein (e g. bovine serum albumin or milk protein), or with poiyvinylalcohol °'/''«"°'rT\1^2 eerier S^^^ 
fhese agents, for example. The labelled reagent for the first zone can then be dispensed onto '^l^^J^'^^'^"^^^^^^ 
biome mobile in the carrier when in the moist state. Between each of these vanous process ^^^P^ J^^^^^^^ 
application of unlabelled reagent, blocking and application of the labelled reagent), the porous solid phase matenal 

" S ' ToSst the free mobility of the labelled reagent when the porous carrier Is moistened wfth the sample it is 
pr2?eible foTthe labelled reagenUo be applied to the carrier as a surface '^Vf 

thickness of the carrier. This can minimise Interaction between the carrier material ,^"<^^^J^ j^^f^^'^^^^^.^^,^^;^'^^^^^^^^ 
ferred embodiment of the invention, the carrier is pre-treated with a glazing material m the reg^n to ^^^^h^^^^^^^ 
reagent is to be applied. Glazing can be achieved, for example, by deposmng an aqueous 

L g of sucrose or lactose, on the carrier at the relevant portion, and drying. The labelled reagent can then be applied 
to the glazed portion. The remainder of the carrier material should not be glazed. 

ro0321 Preferably the porous solid phase material is nitrocellulose sheet having a pore see of at least about 1 micron 
Iven more pS^^^^ o^ greater than about 5 microns, and yet more preferably about 8-12 microns. Ve^r suitabte 
nit^cZose Sheet Ling a nominal pore size of up to approximately 12 microns, is available commercially from 

rorar^r:^^^^^^^^ Sheet Is "backed-, e.g. with pias«cs sheet, to Increase its handling str^^^^^^^^ Th. 

can be manufactured easily by fomiing a thin layer of nitrocellulose on a sheet of backing matenal. The actual pore 
Z of the nSluiose wHen'backed In this manner will tend to be. lower than that of the corresponding unbacked 

ToozT Altematively. a pre-formed sheet of nitrocellulose can be tightly sandwiched between two supporting sheets 

^ r:^;:^S^:!:Z rate of an aqueous sample through the porous P-se m^^^^^^^^^ 

such that in the untreated material, aqueous liquid migrates at a rate of 1cm in not more than 2 minutes, but slower 

" irsr^e^pltrepa^arbetween the zones, and the flow rate c^aracterisj^ of the po^^^^^^^^^^^^ 

can be selected to allow adequate reaction times during which the necessaor specifte "S/^X JurtJt co^^ 

the labelled reagent in the fl,.t zone to disperse In the liquid sample and m^rate '►''""S^J^^^^^^^.j'^^J^ 

over these parameters can be achieved by the incorporation of viscosity modifiers (e.g. sugars and modified celluloses) 

50 in the sample to Slow down the reagent migration. L.„....i,«thi^tnaccr.fthP carrier 

10037] Preferably, the immobilised reagent in the second zone is impregnated t'^™"9'^°"Vfor^ Such im^^^^^ 
In the second zone (e g. throughout the thickness of the sheet or strip if the earner is in this form). Such mpregnation 
an ^nhTe the eien^^ to which the immobilised reagent can capture --'y^^P^-^^I^^J^^^^^^ 
[0038] The reagents can be applied to the carrier material in a variety of ways. Vanous printing techn ques have 

» previously been proposed for application of liquid reagents to carriers, e.g. micro-syringes, pens "«'"gi"«»^ ,^^P""^^- 
d r^t Drintinq and Ink-Jet printing, and any of these techniques can be used in the present context. To facil tate man- 
Sr^urt^e carrir (e g sl^^ee ) can be treated with the reagents and then subdivided into smaller portions (e.g. small 
naCw stJps eS^^^^^ the required reagent^ontaining zones) to provide a plurality of identical carrier units. 
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[0039] By way of example only, some preferred embodiments ot the invention will now be described In detail with 
reference to the accompanying drawings. 

Embodiment 1 

[00401 Figure 1 of the accompanying drawings represents an isometric view of an assay device in accordance with 
end 505 of portion 502 is a porous member 506. When cap 503 .s fitted onto ^^sj!"^'"^" ''^ 

ingress of moisture from outside the housing 500 via these apertures. '"^^f ■ '^f/ff*"^^^^^^^ 

housing can contain moisture-absorbant material, such as silica gel. to help rnalntain 'Jf^^J^J, ^° 'Jl^^^^^J^^ 

Spring storage. The reagent-containing zones in strip 510 are <^tf J^^-a" ' 

may enable the adequate pem^eation of sample through the strip to be obsen^ed 
*e c" tr?oSLgh aperture 509. and can ascer^^ 

Kroulgmanufacture.thedevicacanbe readier assembledfrom.forexample.pla^^^^^ 

Loo being mouLd In two pa.s {e.g. upper and lower halves 515 and SJ«);»;21rw?h^^^^^^ 

(e g by ultrasonic welding) after the porous member and test stnp have been placed within °; 

ian^wtehed between the'two hah,es>he act of tombing this sandwich -construction ca„ be used to crjnp tt.e pojous 

orhousing 500 and the protruding porous sample receiver 506. the application ^„«i"P'« »° J^^^^^^ 
Will not result in sample entering the device directly and by-passing ^^-^^'^^0 ^n^^^^^^^ 

provides the sole route of access for the sample to the stnp within the housing, and " 

a controlled manner. The device as a whole therefore combines the functions of samples and anajrser 

[oS«] By using the test strip materials and reagents as hereinafter ^escnbed. a device maccort^^^^^^^ ^^r^^^ 

1 and 2 be produced which is eminently suitable for use as a pregnancy test kit or '^-^ P^"°^;;^^5^^^^^^ 

th! hnmror clinic The user merely needs to apply a urine sample to the exposed porous member and then (aner 

SSr:;s^^^^^ 

[0046] Although described with particular reference to pregnancy tests and P^''°°,^^^""*"^^^^ aooroDriate 

tLthedevice.Liustdescribed.canbeusedtodetem,inethepresenceofave^^^^^^ 

reagents are Incorporated in the test strip. It will be further appreciated that ^P^^'^^^M is red^^^^^ 

omwed the testTtrip does not contain any control means. Further, the 9^"^;' fJfPf^J 

in terms of their length, cross-section and other physical features, can be the subject of considerable variation w 
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10 



departing from the spirit of the invention. . . ■ ♦ u«ir.« ohh/^h th^ 

[00471 A further option Is the omission of the iabeiled reagent from the test stnp this reagent being added to the 
seTple prior to application of the sample to the test device. Alternatively, the labelled reagent can be contained In the 

iX'TiT. oTt^e rimpanying drawings shows an enlarged view of the porous receiving member and test 

X Led to the porous test strip 510, bacKed by the transpar-t p.3jics 

she« 511 . such that liquid can flow In the direction shown by the arrows through the porous sample rece^^^; '"^^ 
me porou; strip. Test zone 51 7 incorporates the immobilised specific binding reagent, and control zone 51 8 contains 
a reagent to indicate that the sample has pemieated a sufficient distance along the test stnp. A portion test s r,p 
surface opposite the backing strip 51 1 and adjacent the porous receMng member 506. carries a glaze 519 on wh«:h 
is deposited a layer 520 of labelled specific binding reagent. The thickness of these two layers as dep«:^ed jn Rgure 
3 is grossly exaggerated purely for the purpose of lliustration. It will be appreciated that, m practice, the gls^e may not 
foiJn a true surfie layer and the glazing material will penetrate the thickness of the stnp to some extent. S.mi arly. he 
sTsequentiy applied labelled reagent may also penetrate the strip. Nevertheless, the ^^J^^'^^' '^^^^^^ 

any interaction between the labelled reagent and the carrier material fomi ng he ^^nP w-^' be acmeved. An a^^^ous 
sample deposited in sample receiver 506 can flow therefrom along the length of stnp 510 and in so doing, will dissolve 
gS 519 and mobilise the labelled reagent, and carry the labelled reagent along the strip and through zone 51 7. 



20 Embodiment 2 

[0050] Figures 4 and 5 Illustrate another embodiment of the invention, which is seen in plan view In Figure 4 and In 

cross-section In Figure 4, the crxjss-sectlon being an elevation on the line A seen in Figure 4 

ReferringtoFigure4.thetestdevicecomprisesaflatrectangularcasing600incorporatingacen_^allydisposed 

25 Sgular apeSre 6o'l , adi;cent the left hand end 602. and two further apertures 603.and 604 near the mid point of 
S device and arranged such that apertures 601 . 603 and 604 lie on the central J-Sj"* ^^^^^^^^ 
spending to line A. Although all three apertures are illustrated as being rectangular, ^^'^f*^'"^' ^fj^ 
[00521 Referring to the cross-section seen in Figure 5, the device is hollow and incorporates withm it a PO^us wmpte 
ec^iver adjacent end 602 of casing 600 and lying directly beneath aperture 601 . A test stnp of similar oonstmrtion to 

30 t^descril^ed with reference to Embodiment 4. comprising a porous strip 606 backed by ^J^f ^P^^"' P'^f^f^^ 
607 is also contained within casing 600. and extends from the porous receiving member w:th wh^h me poro^ 
carrier is in liquid permeable contact, to the extreme other end of the casing. The '^"^P^"';^^^"^/-'^^^^^^ J 
fimi contact with the upper inner surface 608 of casing 600. and provides a seal against «P«'»"™^.f°f^^;f. *° 
prevent ingress of moisture or sample into the casing. Afthough not shown in the 

35 will incorporate a labelled specific binding reagent, and a test zone and a control zone placed appropriately in relation 
to apertures 603 and 604. In a manner analagous to that described in Embodiment 1 . . . „ot.,«to 

[0053] lnoperatlon.anaqueoussamplecanbeappliedthroughaperture601.e.gbymeansofas^^^^^^ 
porous sample receiver 605. Thereafter, the aqueous sample can pemneate the test strip and after an appropriate time 
' the test result can be obsenred through apertures 603 and 604. 

1 . Selection of Liquid Conductive Material 

[00541 Representative examples of liquid conductive materials include paper, nitrocellulose and nylon '"embranes. 
Essential features of the material are its ability to bind protein; speed of liquid conduction; and. if necessa^ atter P^ 
treatment, its ability to allow the passage of labelled antibodies along the strip. It this is a direct label, it may be desirable 
for the material to allow flow of particles of size up to a few microns (usually less than 0.5^). Examples of flow rates 
obtained wtth various materials are given below: 



40 



45 







Pore size 


Time to Flow 45mm (minutes) 


50 


Schleicher + Schuell nitrocellulose (unbacked) 




3.40 






3.30 






B^i 


3.00 






^2\^ 


2.20 


ss 


polyester-backed 


B\i (nominal) 


3.40 




Whatman Nitrocellulose 


5 


19.20 
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(continued) 





Pore size 


Time to Flow 45mm (minutes) 


Pall "Immunodyne" (nylon) 


3 
5 


4.00 
3.20 



[0055] The speed o, a test procedure w«, be determined by the flow rate o, the materia, employed and whi.e any of 

the above materials can be used some will give faster '^^'^^'^f " "^^^^^^ immobilise proteins strongly by absorbtion. 
10056] Nitroceiiulosehadtheadvantageofrequinng^^^^ 

"immunodyne" is pre-activated and requires no chemical treatment, f'ap^'^' ontihodv 
aStion with for example carbonyidiimidazole in order to successfully immobllee antibody. 

2. Labels 

Preparation of Labels 

[0057] A selection of labels which may be used are described below. This list is not exhaustive. 
A) Gold Soi Preparation 

!„ pH 7 with 0.22^ Ste,.d 0.1 M KjCO,. and 20mB » ^ S^^d" IS "me goW so,, and »d n,lx,>„e .«^.d 

=™rrnr.%'r^iT-^^^^^ 

1 0% (w/v) BSA Is added. ^ontrifuaation steps at 1 2000g, 30 minutes, and 4''C, with 

20mM Tris. 1 50mM NaC1 -pH 8.2. 
R) D ye Sol Preparation 

01 Ih. d,e disporeton 0«, M portomied b, an in«l.l '^"'"'"S';™ ^'^ " ^^^^^ 
,oremo;ola,ga,solpanlolos«..»ondpdl«^lheoupo— 

Ko pr rrdoV^ToSffsrtrA:."^^^^^^ 

pellet being resuspended in lOOmIs distilled water. measured qiving lambda-max values of ap- 

ri.S'=ainroiriTdTi"JrBrnr^^ 

is used as an aibitrary measure of the dye sol concentration. 
r.) Coloured Particles 

[0064] Latex (poiymer) particles for use '-"---VS ^^^^^^^^ 

range of synthetic polyme,^. such as polystyrene. P°'y^7.'^°'"«"^' P^J'^f 3!^°^^^;^^ 

riTnSt»rnTJ?xss,T.i=^rnS= 

particles are produced. inrorDoratina a suitable dye, such as anthraquinone, in 

[0065] Coloured latex particles can be produced erther by •"°°^P°'f '"^ „ ° „ .1^^, route, the dye should be 
he emulsion before polymerisation, or by colouring the P^«-'°";;f P/^^^^^^^^^^ ^^Z^Zlosp^r^sion of the latex 
dissolved in a water-immiscible solvent, such a chrorofomi, which is ^f^^f-^J"/" ^ 
particles. The particles take up the non-aqueous solvent and the dye. and can then be dried. 
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r0066] Preferably such latex particles have a maximum dimension of less than about 0.5 micron^ 
0067^ Colouredlatexpartlclesmay be sensitised with protein, and in P^^^^^^' 

I imrnunoassays. For example, polystyrene beads of about 0.3 micron diameter, (supplied by Polymer Uboratorles) 
may be sensitised with anti-aipha human chorionic gonadotrophin. in the process descnbed below: 

5 [0068] 0.5ml (12.5mg solids) of suspension is diluted with 1ml of 0.1IWI borate buffer pH 8.5 in an Eppendorf viaL 
These particles are washed four times in borate buffer, each wash consisting of cen«-.fugaf o" 'o-; ^ 
rpm in an MSE microcentrifuge at room temperature. The final pellet is resuspended .n Iml borate buWe^mixe^^^^ 
SoOM of anti-aipha hCG antibody, and the suspension is rotated end-over-end for 1 6-20 hours at room temperatu e 
The antibody-iarex suspension is centrlfuged for 5 minutes at 13000rpm, the supematant.s discarded and thepeitet 

10 resuspended in 1 .Smis borate buffer containing 0.5 milligrammes bovine serum albumin. FoHowing 2 

end for 30 minutes at room tempemture. the suspension is washed three times .n 5mg/ml m phospha^ bj^«^^^ 
saline pH7.2. by centrifugation at 1 3000 rpm for 5 minutes. The pellet is resuspended in Smg/ml BSA/5% (w/v) glycerol 
in phosphate buffered saline pH 7.2 and stored at 4'C until used. 

IS (A) Anti^hCG - Dve Sol Preparation 

r00691 Protein may be coupled to dye sol in a process involving passive adsorption. The protein may. for example. 
SLTanttoSy preparation sSch as anti-alpha human chorionic gonadotrophin prepared in phosphate buffered sahne 
pH 7.4 at 2 milligram/ml. A reaction mixture is prepared which contains 100^1 antibody solu .on. 2mls ctye sol 2n^te 

20 ? 1 M phosphate buffer pH 5.8 and 15.9mls distilled water. After gentle mixing of this solution, the preparation .s left for 
fiftee 'minutes at room'temperature. Excess binding sites may be blocked by the addit^n o^*"^ ^^^Pj • 
serum albumin: 4mls of 150mg/ml BSA In 5mM NaCI pH 7.4 is added to the reaction mixture. ^-^^^ ««« m«l"^^^^ 
incubation at room temperature, the solution Is centrlfuged at 3000g for 10 minutes, and the pellet "upended m 
"omls of 0.25% (w/V) dextran/0.5% (w/v) lactose in 0.04M phosphate buffer. This antibody-dye sol conjugate is best 

25 Stored in a freeze dried form. 

(B\ LH - Dve Soi Preparation 

[0070] Due to the structural homology between the alpha subunits of hCG and LH. alpha hCG antibody can be used 
30 to detect LH in a cross-reactive immunoassay. Thus, a labelled antibody may be prepared for use in an LH assay in 
an identical manner to that described in Example 1 . using anti-alpha hCG antibody 

3. Preparation of Reagent Strip 
35 Zonal Impregnation of Liquid-conductive Materials 

[0071 ] Liquid-conducting material with a restricted zone of immobilised protein, particularly antibody, can be prepared 

for example as follows: , . ^u««*joA/Hr« 

[00721 A rectangular sheet of Schleicher and Schuell backed B^i nitrocellulose measuring 25cm in length and 20cm 

40 „ widm may have a reaction zone fomied upon it by applying a line of material about 1 mm wide a 5cm '"^^^'^ 

its length and extending throughout its 20cm width. The material can. for example, be a surtably selected ant^ody 
preparation such as anti-beta (human chorionic gonadotropin) of affinity Ka at 109 prepared n phosphate buffered 
saline pH 7.4 at 2 mllllgram/ml. suitable for immunoassay of human chorionic gonadotrophin using a second ("abeHed) 
anti-hCG antibody In a sandwich format. This solution can be deposited by means of « ""<^~P"'°^f ^2 

45 microsyringe. which delivers precise volumes of reagent through a nozzle, preferably 2'"'" ^^e" the apphed 

material hi been allowed to dry for 1 hour at room temperature, excess binding sites on the nitrocellulose are btocked 
with an inert compound such as polyvinyl alcohol (1% w/v in 20mM Tris pH 7.4) for 30 minutes at room temperature, 
and sheets are thoroughly rinsed with distilled water prior to drying for 30 minutes at 30»C. 

[0073] in one embodiment, the liquid conductive material can then be cut up into numerous strips 5cm in length and 
50 1 cm in width, each strip carrying a limited zone of the immobilised antibody to function ^^'''^^^''''''^^'^^iP^^tl 

(e.g. about half way) along its length. In this example the test strip is used with a liquid label which is mixed with sample. 

In use, this limited zone then becomes a test reaction zone in which the immunoassay reactions take place. 

[0074] in another embodiment, the label may be dispensed/deposited into/on a restncted zone before cutt'ns up the 

liquid-conductive material into strips. By way of example, this reagent may be dye sol or dye P°'y'"f/-*=°"i"9«*^^^"'^ 
55 hCG antibody prepared as described under dye soi preparation, said reagent being retained in the zone when the 

material Is in the dry state but which Is free to migrate through the carrier material when the material is moistened for 

example, by the application of liquid sample containing the anaiyte to be determined. This mobile reagent zone is 

applied, for example, as foHows: 
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ro0751 A sheet of Schleicher and Schuell backed 8n nitrocellulose, 25cm in length and 20cm in width with zones of 

Silised anS,o<raT5cm intewais along Its length. Is prepared as described previously. P-j-;" 

Se labelled antibocj, a sublayer of, for example. 60% w/v of sucrose In distilled water .s app .ed byj'*^"^f 

Scroprocessor controlled system at 6cm Inten^als along the length of the sheet Then several P^tr^,2,^c™S 

3ie labelled antibody prepared in 1% methacel KAM fTrademark for methylcellulose from Dow Chemical Company 

fnd oS (wColyvinyla?:ohol are applied by airbrush or by microsyringe directly on top of the -"^Jyer Sheets are 

then allowed to dry, and cut Into strips 5cm in length and 1cm in width, to be used m the completed device. 

[0076] Gold sols, or coloured polystyrene particles can be deposited by a similar process. 

[0077] in addition to the test zone various control zone options can be operated. For example a zone of anti-spec.es 

IgG may be deposited after the test zone. 

4. Sandwich Assays Using Strip Format 

[0078] A sandwich-type reaction may be perfomied for the detection of human chorionic f "«d°'[°P;'"J^f^^^^ '" J 
[iquid sample. Preferably the label used is a direct label which is readily visible to the naked eye. Dye sols, gold sols 
or coloured latex particles may be linked to anti hCG antibody, as described above. 

[0079] With dir^ labels, assays may be perfomied In which fresh urino samples are applied jj' '^^'^^^^^^ 
Lari, or by delivering an appropriate volume (e.g. 100^1) from a container ^« 

the test device. Each sample Is allowed to run for five minutes In the device, and the colour generated at the reactive 
zone read either by eye, or using a light reflectometer. 

[00801 A similar embodiment can be prepared using lutenising hormone (LH) instead of hCQ. 

5. Competitive Assays 

[0081] A competitive type assay may be perfomied as exemplified by estrone-3-glucuronide. a urinanr metabolite of 
estrone. Conjugates of estrone-3-glucuronide and bovine serum albumin are prepared as follows. 

Preparation of BSA - Estrone-3-glucuronide 

[0082] The conjugation of E-3-G and BSA may be achieved through the use of a mixed anhydride '^J Sla^" 
wa« solvents and reagents employed in the preparation of the activated species must be thoroughly dned using an 
oven, dessicator or molecular sieves, as appropriate, for at least 24 hours. rr a^i nnM\ in rirv DMF were 

[0083] Solutions of E-3-G (2nM) in dry dlmethylfom,amide ^O^^l^^^'^^J^^^^^^^^^^ ' 25ml) we e 

eauillbrated separately at 4«C. Using pre-cooled glassware E-3-G in DMF (1.25ml) and TnB in DMF (0.25ml) were 
Sd S a presold 5ml Reactlvial containing a magnetic stirrer. A solution of isobutyl ^f^";^^ 
n OnM) was prepared and an aliquot (0.25ml) was cooled to 4»C and added to the Reactivial. The contents of the 
Re^ virwerS fd for 20 minutes al 4«C and a solution of BSA (1 mg/ml) in bicart>onate ^-^-^.^uS; 
When the mixed anhydride Incubation was complete, the contents of the Reactiv.al were added to the BSA so u on 
S and sSrred on'a magnetic stirrer for 4 hours at 4-C. The conjugate P-P-«-;- ^^^^^^^^ 
a Tris buffer equilibrated Phamiacia PD-10 Sephadex G-25 column, transferred to an amber glass storage bottle ana 

stored at 4'C. 

Preparation of BSA - E-3-G dye Sol 

[0084] Adispersionofdye(5%w/v)lndistilledwaterwaspreparedwiththoroughmlxingandal^^^^^^^ 

at 3850rpm (ISOOg) for 10 minutes in a bench top centrifuge. The pellet was discarded^and the supernatant was 

St?nedTd cenZgei In allquots at 4850rpm (3000g) for 1 0 minutes in a bench top centrifuge. The supematant was 

SarSranrthr^ellet was Suspended I half of its original volume In '^^^'^^ J^^^^ 

times to wash the pellet. The pellet was finally resuspended In distilled water and the absorbance at lambda max was 

?OM?"iolutions of dye sol in distilled water and E-3-G/BSA conjugate diluted In phosphate ^uWe; w^^^^;^^ ^ 

Sve Ll concentrations of 10^.g/ml conjugate (based on BSA content) and an f -P°'^^^ .^^^ 

io at the absortance maximum. The reaction mixture was incubated for 15 minutes at ^^^^'^'^'^^Vf^Zn^^^^^^ 

for 15 minutes at room temperature with BSA in a NaCI solution (5mM. pH7.4) to yield a final BSA 

25m Jml. The reaction mixture was centrifuged at 4850rpm-(3000g) for 10 minutes in ^^^-^t^.-^/"^^^^ 

pernatant was discarded and the pellet was resuspended In half of its original volume in Dextran (0.25 A wA,)fl^ctose 

(0.5% w/v) phosphate (0.04M pHS.B) buffer. 
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Preparation of E-S-G Test Strips 

[0086] Antibodies to E-3-G were deposited as described in example 3. BSA - E-3-G dye sol was deposited on the 
Strips as described In 3. 

Determination of E-3-G 

[0087] using reagents described above, a standard curve can be generated by ^^^P^ "J^^^^^^^ 

™nownconcenlation8ofE-3-G.Thecolourattheimmobiie2onecanberead.forexam^^ 

and the concentration of E-3-G calculated by extrapolating from the reflectance value. 



Claims 
1. 



in the moist state, such that liquid test sampie suspected of containing the analyte and applied to the device can 
pick up labelled reagent and thereafter pemneate Into the detection zone (51 7), 
characterised In that 

and provided with means (508) enabling the extent (if any) to which the labelled reagent becomes bound .n 

oiZlLv^ casing via the porous sample receiver to which the liquid test sample can be applied and from 
which the applied liquid test sample can pemneate into the porous carrier; and ^ 
d) the labeled specific binding reagent is contained within the hollow casing (500). 

2 ^ ■in^t^H.iml .h^racterisedlnthat theporous sample receiver is madefrommaterialhaving 

unidirectional or multidirectional porosity, preferably porous plastics material. 

3. A test device according to claim 1 or daim 2. characterised In that the particulate direct label is a dye sol or a 
gold sol. 

4. A test device according to claim 1 or claim 2, characterised In that the particulate direct label is coloured latex 
particles having a maximum diameter of not greater than about 0.5 pm. 

5. Atest device accordlngto any one of the precedingclalms.characterlsedlnthat the hollow casing isconstructed 
of opaque or translucent material. 

6. A test device according to any one of the preceding claims, characterised In that the hollow casing Is moulded 
from plastics material. 

7. A test device according to any one of the preceding claims, characterised In that the porous carrier comprises 
a strip or sheet of porous material. 

8 A test device according to claim 7. characterised In that the porous carrier comprises a strip or sheet of Porous 
mSrial backed with a layer (511) of transparent moisture-impen^lous material, the transparent laye being in 
SSlfa^ wl* the Of L cSasIng adjacent to the means (508) to Inhibit Ingress of moisture or sample. 

9. A test device according to claim 8. characterised In that the backing material is transparent piasttos material. 

10. A test device according to any one of the preceding claims, characterised In that the porous canier material Is 
nitrocellulose. 
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11. A test device according to any one of the preceding claims, characterised In that the porous sample receiver 
protrudes from the casing. 

12. A device according to claim 11 . characterised In that the casing is provided with a removable cap or shroud (503) 
to protect the protruding porous sample receiver. 

13. A test device according to any one of the preceding claims, characterised In that it incorporates a control zone 
(518) downstream from the detection zone (517) in the porous carrier to indicate that the liquid ^st sample h^ 
pemieated beyond the. detection zone, the casing being provided with means (509) through which the control 
zone may be observed. 

14. A test device according to any one of the preceding claims, characterised In that the analyte is hCG. 

1 5. A test device according to any one of claims 1 to 1 4. characterised in that the analyte Is LH. 

16. A test device according to any one of claims 1 to 1 4. characterised In that instead of the freely mobile reagent 
being a specific binding agent for an analyte. the freely mobile reagent can participate In a competition in the 
presence of an analyte. 



PatentansprUche 

1 Analytisches TestgerSt, umfassend einen trockenen porosen TrSger (51 0). unmarklertes speziflsches Bindun^- 
reagenz fOr einen Analyten. welches unmarkierte Reagenz auf dem porosen Trager in einer Nachwe.szone (517) 
permanent Immobllisiert und daher In feuchtem Zustand nicht beweglich ist. und in trockenem Zustand stromau - 
warts von der Nachweiszone ein markiertes speziflsches Bindungsreagenz fiir dieselbe Nachweissubstanz. weh 
ches markierte spezifische Bindungsreagenz Innerhaib des porosen Tragers in feuchtem Zustand fre. bewegteh 
ist so da3 die flQssige Testprobe. die mdglichenwelse die Nachweissubstanz enthalt und die auf das Gerat auf- 
gebracht wird, markiertes Reagenz aufnehmen und danach in die Nachweiszone (517) dringen kann, dadurch 
gekennzeichnet. daB 

a) der Markiemngsstoff ein teiichenfonmiger Direktmarkierungsstoff ist; 

b der porose Trager innerhaib des hohlen Gehauses (500) enthalten ist. das aus feuchtigkertsundurohlassi- 
gem festen Material aufgebaut und mit Mittein (508) versehen ist. die das AusmaB (sofem gegeben), bis zu 
dem das martcierte Reagenz in der Nachweiszone (51 7) gebunden wird. feststellen lassen; 

c) der porose Trager mit einem porosen Probenaufnehmer (506) verbunden ist und indirekt mit dem AuBeren 
des hohlen Gehftuses Qber den porosen Probenaufnehmer in Verbindung steht, auf den die flQsslge Testprobe 
aufgebracht und von dem die aufgebrachte flussige Testprobe In den porosen Trager dnngen kann. und 

d) das markierte spezifische Bindungsreagenz innerhaib des hohlen GehSuses (500) enthalten Ist. 

2. Testgerai nach Anspruch 1 . dadurch gekennzeichnet. daB der porose Probenaufnehmer aus einem Material mit 
einer Poiositat mit glelcher Oder mit mehrfacher Ausrtehtung besteht. vorzugswelse aus einem porosen Kunst- 
stoffmaterial. 

3. Testgerat nach Anspruch 1 oder2. daduich gekennzeichnet. daB derteilchenfdmiige Direktmarkiemngsstoff ein 
Farbsol oder ein Goldsol ist. 

4. Testgerat nach Anspmch 1 oder 2. dadurch gekennzeichnet. daB der teiichenfomnige Direktmariciemngsstoff In 
Fonn gefarbter Latextellohen eines maximalen Durchmessers von nfcht mehr als etwa 0.5 p.m vorliegt. 

5. Testgerat nach irgendelnem der vorhergehenden AnsprQche. dadurch gekennzeichnet. daB das hohle Gehause 
aus einem opaken oder durchsichtigen Material aufgebaut ist. 

6. Testgerat nach irgendeinem der vorhergehenden AnsprQche. dadurch gekennzeichnet, daB das hohle Gehause 
aus Kunststoffmaterial gefonnt ist. 

7. Testgerat nach irgendeinem der vorhergehenden Ansprtiche. dadurch gekennzeichnet. daB der porose Trager 
einen Streifen oder eine Folie von pordsem Material umfaBt. 
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8. Testgerat nach Anspmch 7. dadurch gekennzeichnet. daB der por8se Trager einen Streifen ^^'^^1^^^^" 
por6sem Material umfaBt. der bzw. die mil einer Schicht (511) aus transparentem 'euchtigkeitsundurchltes^en 
Material verstarkt ist. wobei die transparente Schicht In der Nahe der Mittel (508) mlt der Innenseite des GehSuses 
In Kontakt steht. um den EIntritt von Feuchtigkeit oder Probe zu verhindem. 

9. Testgerat nach Anspruch 8. dadurch gekennzeichnet, daS das Verstarkungsmateriai ein transparentes Kunst- 
stoffmateriai ist. 

10. Testgerat nach irgendeinem der vorhergehenden Anspriiche. dadurch gekennzeichnet. daB das porose Trftger- 
material NItroceilulose Ist. 

11. Testgerat nach irgendeinem der vorhergehendeh AnsprOche, dadurch gekennzeichnet, daB der pordse Proben- 
aufnehmer aus dem GehSuse herausragt. 

12. Testgerat nach Anspruch 11, dadurch gekennzeichnet, daB das Gehause mit einer entfernbaren Kappe oder 
einem Kontaktschutz (503) versehen ist, um den herausragenden portSsen Probetiauf nehmer zu schutzen. 

13 Testgerat nach irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet. daB es in d^m por6sen 
Trager stromabwarts von der Nachweiszone (517) eine Kontrollzone (51 8) aufweist. um ^^^^^ 
sige Testprobe Qber die Nachweiszone hinaus gedrungen ist. wobei das Gehause mrt Mittein (509) versehen ist. 
durch die die Kontrollzone beobachtet werden kann. 

14. Testgerat nach irgendeinem der vorhergehenden Anspruche. dadurch gekennzeichnet. daB die Nachweissub- 
stanz hCG ist. 

1 5. Testgerat nach irgendeinem der AnsprOche 1 bis 1 3. daduich gekennzeichnet, daS die Nachweissubstanz U^ ist. 

16. Testgerat nach irgendeinem der AnsprOche 1 bis 14. dadurch gekennzetehnet. daB das freibewegliche Reagenz 
statt als spezlfisches Bindungsreagenzfur eine Nachweissubstanz in Gegenwart e.ner Nachweissubstanz an emer 
Konkurrenzreaktion teilnehmen kann. 

Revendieations 

1 . DIspositif de test analytique comprenant un support poreux sec (510). un r6actif de liaison sp6cifique non marque 
pour un analyte, r^actif non marqu6 qui est lmmobilis6 de manifere pemfianente dans une zone de detection (517) 
sur le support poreux et qui n'est done pas mobile a l'6tat humWe et. a l"6tat sec en amont de la zone de detection 
un r6actif de liaison sp6cifique marqu6 pour le mSme analyte. rtfacUf de liaison sp6cifiquemarqu6 qui librernent 
mobile dans le support poreux lorsqu'li est a l'6tat humide. de telle sorte qu'un 6chantillon ilqulde d'essa suspecte 
contenlr i-analyte et appiiqud au dlspositif puisse absorber le rSactIf marqud et ensuite p6n6trer dans la zone de 
ddtectlon (517). 

caracterls^ en ce que 

a) lemarqueurestunmarqueurdirectenpaiticules; x„ki-» a 

b) le support poreux est present dans un bottler creux (500) constltu6 d'une matfere soiide impermeable a 
I'humidite et muni d'un moyen (508) permettant tfobserver ie degr6 (s'il en existe un quelconque) auquel ie 
r6actifmarqu6devient lie dans la zone de detection (517) ; , . ^. ^ . 

c) le support poreux est lie a un r^cepteur poreux d'echantillon (506) et communique indirectement avec 
i'extarieur du bottier creux par le r6cepteur poreux d'6chantilion auquel rechantiilon liqulde d'essai peut 6tre 
applique et a partir duquel rechantillon liquide d'essai applique peut penetrer dans le support poreux ; et 

d) le r^actlf de liaison spfidfique marque est present dans le bottler creux (500). 

2. Dlspositif de test suivant la revendication 1 . caract^rise en ce que le recepteur poreux d'echantillon est constitu6 
d'une matiare ayant une poroslte unldireclionnelle ou multidirectionnelle, de preference d une matifere plastique 
poreuse. 

3. Dlspositif de test suivant la revendteation 1 ou la revendication 2. caracterlse en ce que le marqueur direct en 
particules est un sol de colorant ou un sol d'or. 
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4 Dispositif de test suivant la revendication 1 ou la revendication 2. caracterls6 en ce que le marqueur direct en 
particules consiste en partlcules de latex color6 ayant un diamStre maximal non sup6r1eur & environ 0.5 jim- 

5. Dispositif de test suivant I'une quelconque des revendications pr6c6dentes, caractdrlse en ce que le bottler creux 
est constitud d'une matldre opaque ou transluclde. 

$. Dispositif de test suivant rune quelconque des revendications pr6c6dentes. caracterlse en ce que le boWer creux 
est produit par moulage d'une matiere piastique. 

7. Dispositif de test suivant I'une quelconque des revendications pr6c6dentes, caracterlse en ce que le support 
poreux comprend une bande ou feuille de matiere poreuse. 

8. Dispositif de test suivant la revendication 7, caracterlse en ce que le support poreux comprend une bande ou 
feuille de matifere poreuse renforc6e avec une couctie (511) d'une matifere transparente impemn6able^ I hum.dite, 
la couche transparente 6tanl en contact avec i'int6rieur du bottler adjacent au moyen (508) pour inhiber la pene- 
tration d'humidlte ou de I'tehantillon. 

9. Dispositif de test suivant la revendication 8. caraelerls* en ce que la matifere de renforcement est une mati6re 
piastique transparente. 

10. Dispositif de test suivant I'une quelconque des revendications pr6o6dentes. caract6rls6 en ce que la matlfere 
poreuse de support est la nitrocellulose. 

11. Dispositif de test suivant I'une quelconque des revendications pr6c6dentes, caract6rls6 en ce que le r6cepteur 
poreux d'echantillon faft saillie hors du bottler. 

12 Dispositif de test suivant la revendication 11 , caracterlse en ce que le bottier est muni d'un capuchon ou d'une 
enveloppe de protection amovible (503) pour prot6ger le r6cepteur poreux d'6chantillon en saiilie. 

13. Dispositif de test suivant I'une quelconque des revendications precedentes, caracterlse en ce qu'll renferme une 
zone de contrdle (51 8) en aval de la zone de detection (51 7) dans le support poreux pour indiquer que 1 echantillon 
liquide d'essai a p6n6tr6 au-del& de la zone de detection, le boUier 6tant muni d'un moyen (509) atravers lequel 
la zone de contrdle peut fitre observde. 

14. Dispositif de test suivant I'une quelconque des revendications pr6c6dentes. caracterlse en ce que I'analyte con- 
siste en hCG. 

15. Dispositif de test suivant I'une quelconque des revendications 1 & 14. caracterlse en ce que I'analyte consiste 
en LH. 

16. Dispositif de test suivant I'une quelconque des revendications 1 ft 14. earactdrlse en ce que. au lieu que le r6actif 
llbrement mobile consiste en un agent de liaison sp6cifique pour un analyte. le rSactIf ilbrement mobile peut par- 
ticiper k une competition en presence d'un analyte. 
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